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Experimental Section

Synthesis and crystal growth: benzylamine (BZA, Aladdin, 99%), Ag,0O (Aladdin, 99.7%), Bi,05 (Aladdin,
99.9%), hydriodic acid solution (HI, Aladdin, 48 wt.%), Cs,CO; (98%) were purchased and used without
further purification. The Ag,0, Bi,03, benzylamine and Cs,CO; were dissolved in aqueous HBr solution (20
mL, 48%) with molar ratio of 1:1:2:1 to form a yellow solution. Subsequently, the yellow single crystals were
grown from saturated solution via temperature lowering method in the range from 70 to 30 °C with cooling
rate of 1 K per day. Finally, the high-quality crystals could be gained after several days.

Physical properties measurements: The PXRD were collected in the in the 20 range of 5 ~ 50° with a step
size of 0.05° on the MiniFlex 600 X-ray diffractometer with a CuKa source (A= 1.541 A). Thermogravimetric
analysis (TGA) was performed on STA449C Thermal Analyser ranging from the room temperature to 1000
K. The Differential scanning calorimetry (DSC) was conducted on a NETZSCH DSC 200F3 DSC instrument

in range from 370 to 440 K with a heating/cooling rate of 10 K min-! under N, atmosphere.
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X-ray detection measurements: The /-V and /- curves were conducted using a high precision electrometer
(Keithley 6517B). The X-ray source was an Amptek Mini-X2 X-ray tube with silver target (maximum power
4 W) with the maximum X-ray photons energy of 50 keV. The dose rate was measured by a Radcal Accu-Gold
X-ray dosimeter attached with the 10x6-180 ion chamber in an integrating mode and it can be changed by its
tube current. The sensivitivity (S) is defined as the collected charge per unit under the X-ray irradiation and

can be determined by the following equation:

Ip—ld

S =

DxA
where I, is the photocurrent under X-ray irradiation, I4 is the dark current, D is the dose rate and A is the
device area.

signal-to-noise (SNR) can be calculated by the following equation:

Isi gnal

SNR = Loise =

where Ligna 15 the signal current and /i 1s the signal current, 7, is the average current under X-ray irradiation,
14 s the average dark current.

The temperature during X-ray detection measurements was controlled using a Linkam TS1500 heating stage.
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Figure S1. TG curve of 1.



%]

Polarization (uC cm)
[—]

1
W

b-axis

20 -10 0 10 20
E (KV em!)

Figure S2. Ferroelectric hysteresis loop of 1 at 350 K.

Figure S3. The piezoelectric performance of Compound 1.
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Figure S4. The absorption spectrum and estimated bandgap (inset) of 1.
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Figure SS. Resistivity of 1 SC along the b-axis.
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Figure S6. Current density-time curves of 1 SC detector at 25 °C under increased X-ray dose rates at 5 V.
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Figure S7. Current density-time curves of 1 SC detector at 25 °C under increased X-ray dose rates at 10 V.
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Figure S8. Current density-time curves of 1 SC detector at 25 °C under increased X-ray dose rates at 20 V.
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Figure S9. Current density-time curves of 1 SC detector at 25 °C under increased X-ray dose rates at 50 V.
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Figure S10. Radiation stability of 1 device.



Table S1. Performance comparison of the 1 SC detector and some reported HDP X-ray detectors.

Dimensionally Compound Sensitivity Detection limit Refs.
(nC Gy em?) (nGy s1)

2D BA,AgBiBrg 1876 (-) 34.3 (200 V) [1]
2D (PA),;AgBiBrg 1243 (-) 145.1 (200 V) [1]
2D BDA,AgBiBrg 2638 (200 V) 7.4 (200 V) [1]
3D Cs,AgBiBrg 105 (50 V) 59.7 (5 V) 2]
0D FA;Bislo 598.1 (500 V) 0.2 (180V) [3]
3D PEA-Cs,AgBiBrg 288.8 (50 V) - [4]
2D (4-AP),AgBiBrg 1117.3 (80 V) 279 (10 V) [5]
2D (BrPA),AgBiBrg 517 (40 V) - [6]
2D (4,4-DFPD),AgBil; 188 (50 V) 3130 (50 V) [7]
2D (HIA),AgBiBrg 118 (10 V) 4300 (10 V) [8]
2D (FPEA),AgBiBrs 27 (333 Vmm!) 2600 (333 V mm) [9]
2D (I-BA).AgBil; 5.38 (10 V) - [10]
2D (CeHsCH,NH;),CsAgBiBr;  1154.8 (50 V) 716 (0 V) This work
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